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The results obtained by MM. Nies and Winkelmann on bis- 
muth will serve to illustrate the degree of approximation of 
these limiting values. 

A piece of bismuth, when allied with a platinum block 
weighing 21"76 gralnmes~ sank ; and another piec% weighing 
35"4 grammes, floated; which is equivalent to stating that the 
specific gravity of the melting bismuth is between 10"28 and 
10"12. 

They arrive at the general result that not one of the eight 
metals they examined will justify the assertion that "bodies 
contract on becoming solid;" but the experiments rather 
favour the view that metals when solid, at a temperature close 
upon their melting-points, are less dense than when molten. 

Without accepting I~M. Nies and Winkelmann's results 
as final, we do not consider them to be opposed to our own, 
as theirs relate solely to the ratio of the densities of the solid 
and liquid metals at as nearly as possible the same tempera- 
fur% while our experiments were undertaken with a view to 
determine the actual density of a metal at the lowest tempera- 
ture at which it is perfectly liquid. 

XLVI .  Notices ~'especting 1Yew Books. 
Geology of the E, zvi,'ons of Tokio. 

By Prof. DAVID BaAV~S, 1)h.D., M.D. Tokio: 1881. 

T ~ E  present memoir is one (:No. 4) of a series published by the 
University of Tokio, and contains a description of the Geology 

of the Environs of Tokio, which are part of an extensive plain, the 
largest in the Japanese Empire, everywhere constructed on the 
same plan, and showing essentially the same formations, which 
consist of alluvial, diluvial, and Tertiary deposits; the bounding 
hills and mountains, which form a vast quadrant, are composed o f  
Palaeozoic and various crystalline rocks. 

The plain or plateau of Tokio, although not much elevated, is 
intersected by deep cuttings of river-valleys and ravines with much 
alluvial matter; from which it occurs that all the diluvial parts of 
the plain appear as isles or peninsulas, divided from one afro- 
ther by those river-valleys and side wlleys down to the most 
minute undulations of the ground. This division of the surface 
of the plain is of the highest importance for agriculture--the rice- 
fields being in most instances confined to the lower or alluvial 
tracts, whilst on the higher level we find the cereals, many kinds 
of beans, the plantations of tea, of the mulberry-tree, and most of 
the small forests. According to the author, this widely spread 
plateau must have been deposited by the sea and under its surface, 
and therefore must have risen above the level of the sea since the 
diluvial epoch in which it was formed ; for it is to be noticed that 
in no part of it is there any trace of glacial deposits or of glacial 
action. 
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The alluvial and so-called diluvial deposits are described in the 
second and third chapters ; in the latter, organic remains are not 
very numerous in the environs of Tokio ; there are plant-remains 
of surviving species, and land, freshwater, and marine Mollusca of 
existing Japanese forms. The remains of mammals are rather 
limited: bones of Deer and Cetacea occur; also two species of 
Elephants, which are referred to Elelohas meridionalis and E. m~ti- 
quus, forms belonging to the Glacial and Preglaeial fauna of Europe. 

The succeeding chapters (4-7) treat of the Tertiary deposits of 
Oji, Tokio, Yokohama, and other parts of Jap.an, and of the Mol- 
lusca found in them, which are all living specms ; many, however, 
are not now found in the neighbourhood of Japan, nor even in the 
Pacific. In  many respects, Dr. Brauns says, the Japanese shell- 
layers have the greatest resemblance to the G'rag, and, next to it, 
to the younger Subapennine deposits, while the rocks resemble 
very closely the European 2"aluns. 

With the memoir are given some sections and a sketch map of 
the environs of Tokio, and six plates of fossil shells, which are 
highly creditable to the Japanese artist, Mr. H. Hirauchi, who 
designed the illustrations. 

The Theo~ T of J~quations ; with an Introduction to the Theory of 
Binary Algebraic Forms. By W. S. BuRNsI])~., M.A., and A. W.  
P~o~¢,  M.A. Longmans, Green, and Co. : London. Pp. 387. 

S ~ v ] ) ~ s  of Mathematics are greatly indebted to the authors of 
this work for having combined in one volume the substance of the 
best standard books on the subject, with the improvements and ex- 
tensions it has received at the hands of modern investigators, whose 
memoirs have hitherto been chiefly contributions to various Mathe- 
matical Journals. The first ten chapters comprise all the essential 
propositions included in the best treatises on the Theory of Equa- 
tions. In  ~he more advanced portions of the subject, Chapter XI.,  
on Determinants, and Chapters XIV. and XV., on Covariants and 
Invariants, are distinguishing features of the work. To beginners 
these chapters are of the greatest value, not only on account of the 
simple and lucid manner in which they are written, but the care 
which has been taken to place before the student the most recent 
improvements in this Calculus. 

The book is unusually well got up in every respect. The type, 
which is of various kinds, is remarkab]y clear; and the book 
altogether a triumph of the printer's art. 

Celestial Objects for Cow, men Telescol~es. By the l~ev. T. W. WrrB, 
M.A., F.R.A.S. Fourth Edition, 493 pp., with numerous 
figures. London: Longmans, Green & Co. 1881. 

T~Is excellent book, every page of which teems with information, 
is unquestionably not only the best and handiest companion for the 
observatory, but also for the amateur who studies astronomy for 
mere amusement. The questions, What is to be looked for ? and 
How is it to be looked for ? are abundantly answered in its pages. 
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And we know that in the compilation of the work this was the 
main object of its author. On opening it for the first time, the 
student cannot do better than turn to Appendix I. and make the 
corrections indicated there. Marked and important features of 
the manual are a map of the Moon, and a clear and not over- 
crowded index to it, Double Stars, Clusters, and Nebulm, from 
Struve's famous ' Catalogue,' Smyth's ' Cycle of Celestial Objects,' 
and the more recent accurate observations of Burnham and others ; 
while an Appendix contains the same objects placed, for the sake of 
convenience, in the order of their R.A. 

The labour bestowed on Part  I I I .  and the Appendices mus~ have 
been enormous ; and great praise is due to the attthor for the way in 
which i~ has been accomplished. Some at least of the materials 
used in compilation must themselves have caused great trouble by 
the careful sifting they needed. 8myth's 'Cycle of Celestial 
Objects,' for instance, is a work not to be relied on for general 
accuracy. 

With regard to Part  II . ,  we may note, e,* 2~.~sa~tt, what appear 
peculiar faults of omission and commission whelt we consider wha.t 
a surprising amount o[ detail is given elsewhere. No mention is 
made of Mercury's distance (35,500,000 miles) from the Sun. 
Neither the dimensions of Yenus nor her distance from the Sun are 
given. On page 172 a very curious and puzzling description of 
Saturn is given. Part of it runs thus : - - "  The Globe. Though about 
69,200 m. hi equatorial diameter, second only to Jupiter, and about 
nine times larger than the ear~h," 3ze. We are afraid that young 
students, not knowing that spheres are to one another as the cubes 
of their diameters, would take this sentence to mean that Saturn 
is only nine times the size of the Earth. The rest of the sentence 
is simply beyond human comprebensioh. However, the book amply 
fulfils its object, and ought to find a place wherever an astrono- 
mical telescope is in use, whatever its range may be. 

X L V I I .  Proceedings of Learned Societies. 
GEOLOGICAL SOCIETY. 
[Continued fl.om p. 147.] 

January 25, ]882.--R.  Etheridge, Esq., F.R.S., 
President, in the Chair. 

T H E  following communications were read , - -  
1. " On the Fossil Fish-remains from the Armagh Limestone 

in the Collection of the Earl of Enniskillen." By James W. Davis, 
:Esq., F.G.S., F.L.S. 

2. "On  an extinct Chelonian Reptile (_Srotochelys coslata, 0wen) 
from Australia." By Prof. Owen, C.B., F.R.S., F.G.S. 

3. "On  the Upper Beds of the Fifeshire Coal-Measures." By the 
late E. W. Binney, :Esq., F.R.S., F.G.S., and James W. Kirkby, Esq. 

These beds are best exposed in Fife, between the mouth of the 
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